We present the OGLE-III Photometric Maps of the Large Magellanic Cloud. They cover about 40 square degrees of the LMC and contain mean, calibrated VI photometry and astrometry of about 35 million stars observed during seven observing seasons of the third phase of the Optical Gravitational Lensing Experiment -OGLE-III.
Introduction
One of the important results of the second phase of the Optical Gravitational Lensing Experiment was publication of the OGLE Photometric Maps of Dense Stellar Regions (Udalski et al. 1998 (Udalski et al. , 2002 containing precisely calibrated BVI photometry and astrometry of the SMC, LMC and Galactic bulge fields observed during OGLE-II. Because these regions of the sky are extremely interesting from the astrophysical point of view, OGLE maps have been widely used by astronomers worldwide for many astrophysical applications.
OGLE-III phase of the OGLE project, started on June 12, 2001 and still in operation, was a significant extension of the OGLE survey. Much larger observing capabilities made it possible to cover practically entire area of the LMC and SMC and large fraction of the Galactic bulge. After seven years of continuous observations the huge collection of OGLE images was re-reduced to obtain the final precise photometry, calibrated to the standard system (Udalski et al. 2008) . Thus it became possible to extend the OGLE-II maps to new regions, not observed by OGLE before.
In this paper we present the OGLE-III photometric maps of the Large Magellanic Cloud. They are available to the astronomical community from the OGLE Internet archive.
Observations
OGLE-III images of the LMC used for construction of the OGLE-III Photometric Maps of this galaxy were collected between July 2001 and March 2008 and cover seven observing seasons of the LMC. Observations were carried out at Las Campanas Observatory, operated by the Carnegie Institution of Washington, with 1.3 m Warsaw telescope equipped with the eight chip mosaic camera (Udalski 2003) . One full mosaic image covers approximately 35 ′ × 35 ′ on the sky with the scale of 0. ′′ 26/pixel.
As the main goal of the OGLE survey is the search for variability of observed objects, the majority of observations were obtained through the single, namely I-band filter. Although this filter well approximates the standard one for V − I < 3 mag colors, one has to be aware that for very red objects some deviation may be present. Several hundred I-band images were collected for each of the observed fields. From time to time the LMC fields were also observed in the V-band -typically about 40-50 times in the considered period. The exposure time was set to 180 and 240 seconds in the I and V-band, respectively.
Because the majority of observed fields have high stellar density, observations were conducted only in good seeing and transparency conditions. When the seeing exceeded 1.
′′ 8 observations were stopped. The median seeing of the V and I-band OGLE-III LMC datasets is equal to 1. ′′ 2. Table 1 lists all LMC fields observed during OGLE-III phase. It also provides equatorial coordinates of their centers and number of stars detected in the I-band. The total observed area reaches 40 square degrees. Fig. 1 presents a combined image of the LMC taken by the ASAS survey program (Pojmański, 1997) with contours of the OGLE-II and OGLE-III fields.
Data Reductions
Initial pre-reductions of the collected images -de-biasing, flatfielding -are done at the telescope, immediately after the last pixel of the image is written to the main data acquisition computer (Udalski 2003) . Although the first, provisional photometry is done also in almost real time at the telescope, photometry used in this paper comes from the final off-line re-reductions of the entire LMC dataset collected so far. Photometry is based on the Difference Image Analysis method (DIA - Alard and Lupton 1998, Woźniak 2000) and all details on the OGLE-III implementation and calibration to the standard system can be found in Udalski et al. (2008) . Comparison with the OGLE-II photometric maps indicates that the mean difference of the magnitudes between the calibrated OGLE-III and OGLE-II photometry for about 800000 stars brighter than I <18 mag and V <19 mag in overlaping fields is negligible (−0.004±0.013,−0.003± 0.013 in the I and V, respectively when calibrating directly with standard stars from Landolt's (1992) fields or 0.001 ± 0.010,0.000 ± 0.007 for final calibrations of OGLE-III photometry with OGLE-II maps) implying that OGLE-II and OGLE-III maps are photometrically fully consistent.
Astrometric transformation of the pixel grid to equatorial system was done in similar way as in the OGLE-II maps. Details can also be found in Udalski et al. (2008) .
Construction of Photometric Maps
Because the OGLE-III photometric databases are constructed separately for I and Vband data, the first step of map preparation was the cross-identification of V-band counterparts to each I-band object. Due to some shifts between respective I and V-band reference images of a given subfield and larger than single detector dimensions size of the reference images to mask the gaps between chips of the OGLE-III mosaic camera, the V-band counterparts of objects located close to the border in the I-band reference image may be present in more than one field. Therefore in the first step third order transformation between pixel grids of a given I-band subfield reference image and all V-band reference images of subfields that even partially overlap were derived. Then for all I-band database objects of a given subfield their corresponding V-band counterparts in all fields were found. The mean photometry was derived for all objects with minimum of 4 and 6 observations in the V and I-band, respectively, by averaging all observations after removing 5σ deviating points. In the case of multiple V-band cross-identifications all V-band observations formed a single dataset and then were averaged because they are independent measurements. Finally, the color term correction was applied for each object to its database average magnitude according to the transformation equations and color term coefficients presented in Udalski et al. (2008) . After the transformation of the V − I color to the standard system, I and V magnitudes were appropriately adjusted. For objects that do not have color information the average color of the LMC population V − I = 0.7 mag was used for color correction of respective I or V magnitude. Table 2 presents the first 25 entries from the map of the LMC100.1 subfield. The columns contain: (1) ID number; (2,3) equatorial coordinates J2000.0; (4,5) X,Y pixel coordinates in the I-band reference image; (6,7,8) photometry: V, V − I, I; (9,10,11) number of points for average magnitude in V, number of 5σ removed points in V, σ of magnitude for V-band; (12, 13, 14) same as (9,10,11) for the I-band. 9.999 or 99.999 markers mean "no data". −1 in column (10) indicates multiple V-band crossidentification (the average magnitude and standard deviation are calculated for merged photometry).
The full set of the OGLE-III Photometric Maps is available from the OGLE Internet archive (see below).
Discussion
OGLE-III Photometric Maps form a significant extension of the OGLE-II maps that covered only central regions of the LMC (cf. Fig. 1 ). The new maps include practically entire area of the LMC and can be used for many projects studying the global structure of this galaxy. Precise, well calibrated VI photometry and astrometry makes this dataset a unique tool for many astrophysical applications.
To show the accuracy of the OGLE-III Photometric Maps Figs. 2 and 3 present standard deviation of magnitudes as a function of magnitude in the V and I-band for two LMC fields: LMC100.1 -very dense field located in the central bar and LMC209.1 -sparsely populated field form the outer parts of this galaxy. As one can expect the accuracy of photometry depends on the stellar density and, for example, σ = 0.1 mag photometry scatter is reached for stars by about 0.3 magnitude brighter in the densest bar fields than in the uncrowded fields.
Figs. 4 and 5 show the histograms of objects in the V and I-band for the same two fields. One can notice that the completeness of the maps is high and reaches V ≈ 20.5−21 mag and I ≈ 20−20.5 mag. Again, as one can expected, completeness is a function of stellar crowding. OGLE-III Photometric Map of the LMC100.1 subfield. Figs. 6-9 show several color-magnitude diagrams (CMDs) constructed directly from the OGLE-III maps. They include CMD of one of the densest central fields of the LMC: LMC100.1, high extinction region near the Tarantula nebula: LMC175.6, as well as regions in the outskirts of this galaxy (LMC121.1 in the western wing and LMC186.1 in the eastern wing). Figs. 6-9 clearly illustrate the quality of data and reveal in details the characteristic features of the LMC stellar populations, as well as show how interstellar extinction affects the CMDs.
Data Availability
The OGLE-III Photometric Maps of the LMC are available to the astronomical community from the OGLE Internet Archive:
http://ogle.astrouw.edu.pl ftp://ftp.astrouw.edu.pl/ogle3/maps/lmc/ Beside tables with photometric data and astrometry for each of the subfields the I-band reference images are also included. Usage of the data is fully allowed, requiring only the proper acknowledgment to the OGLE project.
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